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[57] ABSTRACT

A continuous main strap (10) has a front H-shaped con-
figuration and a rear X-shaped configuration. Strap (10)
extends from one side of the waist diagonally up and
across the back, down the front, across and under the
buttocks, up the front, and diagonally down and across
the back to the opposite side of the waist. A chest strap
(30) completely encircles the chest and forms the hori-
zontal portion of the “H”. An integral thigh strap and
lap belt (20) is attached to the buttocks portion (16) of
strap (10) and extends upwardly and laterally out-
wardly to side waist fittings (56) on vertical front webs
(14) of strap (10), through fittings (56), and inwardly to
an adjustable connector (26). Each fitting (56) has a cam

lock snubber (66) for releasably securing strap (20)

against movement relative to fitting (56).

26 Claims, 7 Drawing Figures




US. Patent  Jan. 19, 1988 ~ Sheet1of4 4,720,064

B 7
“\RK\\\ \\ .
N, ,;.____ !I'
@2/%3— g
/0
% <> 50
Yy, 9
) | p
J2=L ,
/ —= 7"\. <
3b P
/4‘ ~ f‘;)f S 30.’ 22
5k
a0
% r,'_
aR
f I{ B
WM
_\ I\Q\x\g}"‘*
Ve
. i~
l l{ [
l ‘\ ‘I
I,} j




US. Patent  Jan. 19,1988  Sheet20f4 4,720,064




U.S. Patent  Jan. 19, 1988 Sheet 3 of 4 4,720,064

20

10,12

42

20

N
m :

R R RS NAS S N SN

20 Fiagp. 4 7

/
- ’{'ﬁvil‘d



US. Patent  Jan. 19, 1988 ~ Sheet 4 of 4 4,720,064

ww ﬂ-;’r
=R H
i
A

h

—

N, B , — ——=
AN | ong gt
;i f«"’yi JI ' :_84' ; L&“\'%N Ptk
Lo AR < | = R Y S
_ e . 2
,—%?I 3
347 /78 i H
82 I
g
paud Rl /4
. J*hr&-'!"l
/4 5 :-

50 [
/ =g = i '?J& st _l_-;j;
f. r - - ur 3 H
=l i
84 _

T[[]',.

I”
- {

<7 =7



4,720,064

1

EJECTION SEAT RESTRAINT/PARACHUTE
HARNESS

This application is a continuation of application Ser. 5
No. 782,131, filed Sept. 30, 1985, now abandoned.

TECHNICAL FIELD

This invention relates to torso restraint/parachute
harnesses and, more particularly, to such a harness that
has a continuous strap providing a front “H” and back
“X” configuration, a midtorso strap encircling the
chest, and thigh straps which are attached to a buttocks
loop of the continuous strap and which integrally form
a front lap belt.

- BACKGROUND ART

There are several different torso restraint/parachute
harness arrangements currently being used in high per-
formance military aircraft. In some of these arrange-
ments, the harness is mounted to the ejection seat and is
adjustable to any size crew member. In other arrange-
ments, the harnesses are fitted to individual crew mem-
bers and are considered personal equipment. Each of
these two types of arrangements, adjustable or individu- 25
ally fitted, has advantages and disadvantages.

The United States Air Force and the United States
Navy both use a type of individually fitted harness. The
air Force harness is relatively simple but is not particu-
larly comfortable when suspended from the parachute
risers. The harness requires a separate lap belt for lower
torso restraint. The lap belt is sometimes inadequate for
preventing submarining under combined downward
and forward g forces. “Submarining” occurs when the
pelvis rotates and slips underneath the lap belt. The
harness used by the Navy is integrated into a torso suit
for easier donning and greater comfort. The harness
eliminates the submarining problem by incorporating
lap belt fittings which securely connect the harness to
the seat. A major drawback of the Navy fitted harness
is that it has a relatively high cost and each harness can
only be used for one individual crew member. |

Recently, a number of proposals have been made for
providing an integrated, seat-mounted harness system.
One such proposal incorporates a single quick discon-
nect fitting which accepts four separate strap connec-
tions. This arrangement facilitates quick egress, but the
location of the single point connection and the routing
of the straps are not ideal from the standpoint of crew
member support and strap loading. In addition, the
proposed system does not include a chest strap to pre-
vent the seat occupant’s shoulders from slipping out of
the harness. -

Parachute and/or restraint harnesses are disclosed in
each of the following: U.S. Pat. No. 1,909,176, granted
May 16, 1933, to E. L. Hoffman; No. 2,408,088, granted
Sept. 24, 1946, to J. Miller et al.; No. 2,448,066, granted
Aug. 31, 1948, to H. Wilson; No. 2,475,631, granted
July 12, 1949, to J. Miller et al.; No. 2,643,836, granted
June 30, 1953, to C. E. Carrol; No. 2,725,204, granted
Nov. 29, 1955, to J. W. Horning; No. 2,986,362, granted
May 30, 1961, to E. A. Gimalouski; No. 3,154,272,
granted Oct. 27, 1964, to D. Gold; No. 3,559,932,
granted Feb. 2, 1971, to M. N. Ternes; No. 3,692,262,

- granted Sept. 19, 1972, to J. A. Gaylord; No. 3,757,744,

granted Sept. 11,, 1973, to M. H. Pravaz; No. 3,954,234,
granted May 4, 1974, to R. H. Frost et al.; and No.
4,378,921, granted Apr. 5, 1983, to R. E. Allen et al.
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Such harnesses are also disclosed in German printed
patent application No. 1,289,747, dated Feb. 20, 1969;
and French printed patent application No. 75 19554,
made public Jan. 21, 1977.

Ternes discloses a harness having what is described as
“an- integral arrangement of straps”. The harness has a
lap belt that extends across the front and is sewn onto

- the vertical straps. The lap belt attaches to the lap belt

restraining system of the parachute. The harness does
not have any strap that encircles the chest. Frost et al.
disclose a harness that is attached to a survival kit that
forms a part of the portion of the seat on which the seat
occupant sits. The Frost et al. harness has a bib strap but
no chest-encircling strap and no lap strap. The Allen et
al. harness has a single fastening means and a separately
formed lap belt. The harness has straps that surround
the chest, but the center back portion of the chest-sur-

rounding straps is formed by a separate strap so that the

load path does not encircle the chest.

The above patents and the prior art that is discussed
and/or cited therein should be studied for the purpose
of putting the present invention into proper persepctive
relative to the prior art. ~

DISCLOSURE OF THE INVENTION

The subject of the invention is an ejection seat re-
straint/parachute harness. According to an aspect of
the invention, the harness comprises continuous strap
means for providing a continuous load path beginning
on one side of the waist of a wearer and running diago-
nally up and across the back, down the front, across and

‘under the buttocks, up the front, and diagonally down

and across the back to the opposite side of the waist.
Chest strap means is provided for preventing the wear-
er’s shoulders from slipping out of the harness. Thigh
strap and lap belt means prevents the pelvis of the
wearer from rotating and slipping out of position. Pref-

erably, the chest strap means completely encircles the
chest. In the preferred embodiment, the harness further

includes attaching means for attaching the chest strap
means to the continuous strap means at each of two
oppostte side front locations and at a back location
where the continuous strap means crosses itself to form
an X-shaped configuration.

One preferred embodiment of the attaching means
includes a fitting at each of said side front locations. The
chest strap means includes a back portion that extends
around the back of the wearer and is attached to each of
the fittings. The chest strap means also has a front por-
tion formed by an end portion of each of two haul back
straps. These haul back straps extend down opposite
side front portions of the continuous strap means to the
fittings, slidingly through the fittings, across the chest,
and to connector means for connecting the haul back
straps to an ejection seat. Preferably, the back portion
of the chest strap means includes means for adjusting
the chest strap means to the size of the wearer.

In another preferred embodiment of the invention,
the harness includes a fitting at each of two opposite
side front locations on the continuous strap means. The
chest strap means includes a back portion extending
around the back of the wearer and attached to each of
the fittings, and a front portion extending around the
front of the wearer and attached to each of the fittings.
Preferably, the front portion of the chest strap means
includes a latch fitting for releasably latching the chest
strap means around the chest of the wearer. Also prefer-
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ably, the chest strap means includes means for adjusting
it to the size of the wearer.

A preferred feature of this embodiment of the inven-
tion 1s the inclusion in each fitting of portions for slid-

ingly engaging a haul back strap that extends down a

side front portion of the continuous strap means to the
fitting, through the fitting, and laterally outwardly to

connector means for connecting the haul back strap to
an ejection seat. In harnesses of the invention having
this preferred feature, the simplicity of the structure of
the harness and the efficiency of its operation is in-
creased by providing each fitting with two functions,
attaching the chest strap means to the continuous strap
means and providing routing for the haul back strap.
These dual functions combine to increase the overall
load path efficiencies of the harness. )

Harnesses constructed in accordance with the inven-
tion also preferably include a fitting in each of two
opposite side front waist locations on the continuous
strap means. The thigh strap and lap belt means 1s inte-
grally formed and extends generally downwardly from
a first one of the waist fittings to a center portion of the
continuous strap means under the buttocks, generally
upwardly to and through the other waist fitting, and
across the front of the waist to and through the first
waist fitting. Preferably, each of the waist fitiings at-
taches a front portion of the continuous strap means to
a back portion of the continuous strap means. Also
preferably, each fitting includes tightening means for
adjusting the thigh strap and lap belt means to the size
‘of the wearer. In the preferred embodiments, the har-
ness includes adjusting means at a center waist location
for adjusting the thigh strap and lap belt means to the
size of the wearer. The preferred embodiment of the
tightening means includes a shaft around which the
thigh strap and lap belt means extends, and cam lock
means for releasably locking the thigh strap and lap belt
means against movement relative to the shaft. Another
preferred feature of the invention is providing each
waist fitting with means for anchoring the thigh strap
and lap belt means to an ejection seat.

According to another aspect of the invention, the
harness comprises front strap means, back strap means,
and a continuous strap extending across a front portion
of each thigh and the front of the waist, between oppo-

site side portions of the front strap means, of a wearer

for preventing the pelvis of the wearer from rotating

and slipping out of position. Preferably, the harness also -

includes a fitting at each of two opposite side locations
on the front strap means, and the continuous strap ex-
tends through each of such fittings. In the preferred
embodiment, the harness has a chest strap that com-
pletely encircles the chest of a wearer, the front strap
means has an H-shaped configuration, and the back
strap means has an X-shaped configuration.

The harness of the invention is simple in construction
and easy to don and doff. The strap routing arrange-
ment of the harness, though relatively simple, provides
efficient load paths. The harness of the invention is
readily adjustable to any size seat occupant, and also
readily lends itself to integration with an adaptive re-
straint system with midtorso support.

These and other advantages and features will become
apparent from the detailed description of the best modes
for carrying out the invention that follows.

4,720,064
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BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, like element designations refer to
like parts throughout, and:
FIG. 118 a pictorial view of an aircraft ejection seat

and one of the preferred embodiments of the harness of
the invention, illustrating the use of the harness to re-
strain a crew member. |

FIG. 2 is a pictorial view of another preferred em-

0 bodiment of the invention, shown attached to a survival
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kit.

FIG. 3 1s a pictorial view of
ment of the side anchor fitting.

FIG. 4 is a sectional view of the cam lock adjusting
mechanism for the thigh strap shown in FIG. 3.

FIG. S 1s a pictorial view of the chest strap front side
fitting of the embodiment shown in FIG. 2.

FIG. 6 1s a pictorial view of the chest strap front side
fitting in the embodiment shown in FIG. 1.

F1G. 7 1s a pictorial view of the center lap belt adjust-
ment fitting. | |

BEST MODE FOR CARRYING OUT THE
INVENTION

The drawings show two embodiments of a restraint-

the preferred embodi-

/parachute harness 1, 1’ that are constructed according

to the invention and that also constitute the best modes
of the invention currently known toc the applicant. FIG.
1 shows one preferred embodiment of the harness 1’
attached to an ejection seat 2 and restraining a crew
member sitting in seat 2. The seat 2 is shown and de-
scribed herein for the purpose of illustrating a typical
type of ejection seat with which the harness of the
invention may be used to advantage. It is of course to be
understood that the harness of-the invention may also be
used to great advantage in connection with other types
of ejection seats.

FIG. 2 shows a seat bottom survival kit 4 attached to
the harness 1 of the other preferred embodiment. The
survival kit 4 forms a portion of the seat bottom on
which the seat occupant sits. It is attached to the har-
ness 1 by means of two opposite releasable pin connec-
tions 44 which attach one end of each of two opposite
side anchor straps 42 to the kit 4. This survival kit and
attachment arrangement is preferably provided so that
the survival kit 4 will automatically be carried with the
seat occupant by the harness 1 upon ejection of the seat
2 from an aircraft.

Referring to FIGS. 1 and 2, both preferred embodi-
ments of the harness 1, 1" include a continuous main
strap, indicated generally by the reference number 10.
The strap 10 provides an efficient continuous load path
that extends diagonally up and across the back of the
wearer from the waist on one side to the opposite shoul-
der, over the shoulder and vertically down the front on
the opposite side, across and under the buttocks, verti-
cally upwardly along said one side of the front, over the
shoulder and diagonally down the back to the waist on
the opposite side. This pathway of the strap 10 forms
two front vertical webs 14, two back diagonal webs 12
that cross each other to form an “X”, and a buttocks
sling 16 extending between the two front webs 14.

Each of the embodiments of the harness 1, 1’ also
includes a continuous thigh/lap belt strap indicated
generally by the reference number 20. The strap 20 has
a thigh portion 22, the center portion of which is at-
tached to a midportion of the buttocks sling 16 at a

- connection point 28. From point 28, the strap 20 extends
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upwardly and laterally outwardly on each side to the
front webs 14 of the main strap 10. The strap 20 engages
each front web 14 and then extends laterally inwardly
across the front of the waist of the wearer to form the

lap belt portion 24 of the strap 20. At the center of the

lap belt portion 24 is a front adjuster fitting 26 that
adjustably engages and attached the two ends of the
continuous belt 20. The fitting 26 is shown in FIG. 7. It
includes two adjustable connectors 27, one for each end
of the strap 20. As can be seen in FIG. 7, these connec-
tors 27 are of a standard type commonly found in car

seat belts.
Each of the preferred embodiments of the harness 1 1’

also includes chest strap means 30, 30’ that completely
“encircles the chest of the wearer. The chest strap means

prevents the shoulders of a wearer from slipping out of

the harness and, in combination with retraction straps
50, also prevents spinal arching during high decelera-
tion when windblast is not present by holding the
wearer against the seat 2. The two embodiments of the
harness 1, 1’ are essentially the same except for the
construction of the chest strap measn 30, 30’ and the
fittings associated therewith and the provision of a bib
strap 40 in the embodiment 1’ shown in FIG. 1. In each
- of the embodiments, the chest strap means 30, 30’ in-
cludes a back portion 32 that extends around the back of
the wearer and is attached to each of the back diagonal
webs 12 of the main strap 10 at an attachment point 34
 where the webs 12 cross each other.
~ In the embodiment shown in FIG. 2, the front portion
‘36 of the chest strap means is in effect a continuation of
the back portion 32 and extends across the front of the
chest of the wearer. The front portion 36 forms, with
vertical front webs 14, an H-shaped configuration. Pref-

~ erably, the front portion 36 is provided with a front
buckle 38, of a type commonly used in seat belts in

d

10

6

of the front web 14 is made adjustable to fit the size of
the wearer.

Preferably, a retractlon strap guide ﬁttmg 84 is incor-
porated into the chest fitting 76. As shown in FIGS. 2
and 5, the guide fitting 84 slidingly receives a haul back
or retraction strap 50. The strap 50 extends down-
wardly and forwardly from a haul back mechanism (not
shown) over a guide bearing 52 and slidingly through
guide fitting 84 to a releasable pin connection 54. The
pin connection 54 is of a known type and, therefore, will

not be described further herein.
The embodiment of the chest strap means 30’ shown

“1n FIG. 1 has a back portion 32 formed in the same
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manner as the back portion 32 of the other embodiment
of the chest strap means 30. This back portion 32 also
preferably includes side adjustment fittings 39 or other
means of adjusting its length. The front portion 36’ of
the chest strap means 30’ is formed by the lower ends of
the two retraction straps 50. Instead of extending. later-
ally outwardly from the front webs 14, the retraction
straps 30 in this embodiment extend across the chest of
the wearer to the opposite side and are attached to the
ejection seat by releasable pin connections 54. In har-
nesses of the invention incorporating this modified form
of the chest strap means 30', an extra bib strap 40 is
required. In the preferred embodiment shown in FIG. 1,
the bib strap 40 extends across the upper chest of the
wearer above the chest strap means 30’ between the

- front webs 14 and parachute connection fittings 8.

30

35

automobiles and aircraft, for releasing the wearer from

the chest strap means 30. Referring to FIGS. 2 and 5,
~ each of the front webs 14 of the main strap 10 has a
- chest fitting 76 to which the chest strap 30 is attached to
- connect the chest strap 30 to the front webs 14. The

. chest fitting 76 includes two slots 78 for receiving the
© - front end of the back portion 32 of the chest strap 30 and

one ond of the front portion 36. Each of these ends of
the back and front portions 32,36 is fixed to the chest
fitting 76 by extending through the corresponding slot
78, folding back on itself, and being sewn in an overlap-
ping position with itself. This attaching arrangement is
best seen in FIG. 5. Preferably, the back portion 32 of
the chest strap 30 has a side adjustable fitting 39 on each
side laterally outwardly of the chest fitting 76. This
adjustable fitting 39 engages one end of the back portion
32 of chest strap 30 in the same fixed manner that the
chest fitting 76 engages the chest strap 30, and another
end of back portion 32 in the same adjustable manner
that the front waist adjuster fitting 26 engages the two
ends of the continuous thigh/lap belt strap 20.

The chest fitting 76 shown in FIGS. 2 and 5 also
includes an upper fixed connector 80 for connecting one
end of the front vertical web 14 of the continuous main
strap 10 to the fitting 76. This connection is of the same

type as the connection between fitting 76 and the ends

of the chest strap 30. The fitting 76 also has an adjust-
able lower connector 82 that adjustably engages an end
of the front web 14 in the same manner that the fitting
26 engages strap 20. By this arrangement, the front web
14 is securely attached to the fitting 76, and the length
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The chest fittings 76’ used in connection with the
embodiment of the chest strap means 30’ shown in FIG.
1 is best seen in FIG. 6. The fitting 76’ has an upper
fixed connector 80 and a lower adjustable connector 82
for engaging the front web 14 in the same manner that
the front web 14 is engaged by the fitting 76 in the
embodiment shown in FIG. 2. The fitting 76’ also has a
side adjustable connector 86 that engages the front end
of the back portion 32 of the chest strap means 30’, as
shown in FIG. 6. This adjustable connector 86 func-

tions in the same manner as the waist connector 26. In

this embodiment of the chest strap means 30’ and in the -
embodiment 30 shown in FIG. 2, the adjustability of the
back portion 32 may be provided either by side adjust-
able fittings 39, such as those shown in FIG. 2, or by the
adjustable connection 86 shown in FIG. 6. Preferably, -
the fitting 76’ incorporates a strap guide fitting 84’ for a
retraction strap 50. The guide fitting 84’ is the same as
the fitting 84 shown in FIG. 5, except that it directs the
retraction strap S0 laterally inwardly rather than later-
ally outwardly. |
In each of the two embodiments of the harness 1, 1/,
a main fitting 56 is provided on each side of the waist of
the wearer. This fitting 56 is best seen in FIG. 3. The
thigh/lap belt strap 20 extends through the fitting 56
and 1s releasably locked against movement with respect
to the fitting 56. The fitting 56 includes two slots 62 for
slidingly receiving the corresponding front vertical web
14 of main strap 10. Front web 14 extends through
fitting 56 and downwardly to form the buttocks sling
16. The fitting 56 also has an adjustable connector 58 of
the type described above in connection with fitting 26
for receiving the end of main strap 10 that extends from
fitting 56 diagonally up and across the back of the
wearer. A similar connector 60 is provided for one end
of a side anchor strap 42. The other end of the anchor
strap 42 is connected to the survival kit 4 as described
above. A connector 46 is slidingly received on the mid- -
portion of the strap 42 between survival pin connection
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44 and main fitting 56 and 1s connected to the ejection
seat 2 by means of a releasable pin connection 48 of a
known type, as shown in FIG. 1. The side anchor straps
42 serve to securely anchor the thigh/lap belt strap 20

to ejection seat 2 to prevent submarining of the pelvis of 5

the wearer.
Referring to FIGS. 1-3, the main fitting 56 engages
the thigh/lap belt strap 20 by means of a buckle latch 64.

The latch 64 includes a connector end 65 through

which the strap 20 1s looped. The tang of this connector
end 65 is received into and releasably secured to the
fitting 56 in the same manner that an automobile or
aircraft seat belt is commonly latched. This releasable
connection is best illustrated in FIG. 3.

The connector end 65 through which strap 20 is
looped includes a snubber 66 for releasably securing the
strap 20 against movement in either direction relative to
fitting 66. This releasable locking of the strap 20 in
position by snubber 66, in combination with the front
adjuster 26 described above, makes both the thigh por-
tion 22 and lap portion 24 of the strap 20 fully adjustable

to the size of the wearer. Referring to FIGS. 3 and 4,

the snubber 66 includes two opposite side members 68
between which a bar or shaft 70 extends. The strap 20
loops around the bar 70 and is secured against move-
ment relative to bar 70 by two locking cams 72. These
cams 72 are arranged to engage two generally radially

opposite portions of the bar 70. Pulling the strap 20 in

one direction causes one cam 72 to tighten against strap
29 and urge it against bar 70, and pulling the strap 20 in
the other direction causes the other cam to so tighten
strap 20 agatnst bar 70. Thus strap 20 is secured against
movement in etther direction. When the wearer desires
to adjust the tightness of the thigh portions 22 and/or

lap portions 24 of the strap 20, he simply pulls on a strap

74 which is attached to each of the cams 72 in a manner
that pulling on it will loosen the engagement of both
cams 72 against strap 20 and bar 70. |

- Referring to FIGS. 1 and 2, each embodiment of the
harness 1, 1’ is provided with connection fittings 8 for
connecting parachute risers 6 to the harness 1, 1'. The
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connection fittings 8 are generally of a known type and

will not be described in detail herein. Preferably, the
fittings 8 incorporate retraction strap guide fittings 9 for
guiding the retraction straps 50 down the front webs 14
to the chest fittings 76, 76'.

Each of the embodiments of the harness 1, 1’ is fully
adjustable by means of the waist adjuster 26, main fit-
tings 56, and chest strap adjusters 39,86. Thus, the har-
ness 1, 1" may be fully adjusted to the size of a particular
wearer t0 increase the comfort of the harness 1, 1’ and
insure its proper functioning. In order to remove the
harness 1 shown in FIG. 2 for normal ground egress,
the wearer simply disengages the two lap buckles 64
and the front chest buckle 38. In the embodiment shown
In FIG. 1, egress would be obtained by releasing the lap
buckles 64 and disengaging the pin connections 48, 54.

It should be obvious to those skilled in the art to
which this invention is addressed that the invention may
be used to advantage in a variety of situations and that
various modifications, changes, and omissions in form
and detail may be made without departing from the
spirit and scope of the invention as defined by the fol-
lowing claims.

What is claimed is:

1. An ejection seat restraint/parachute harness, com-
prising:
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continuous strap means for providing a continuous
load path beginning at a side front torso location
and running diagonally up and across the back,
down the front, across and under the buttocks, up
the front, and diagonally down and across the back

to an opposite side front torso location;

chest strap means for preventing a wearer’s shoulders
from slipping out of the harness;

thigh strap and lap belt means, extending diagonally
‘upwardly and laterally outwardly across the front
of torso location and directly laterally across the
front of the lower torso below the chest of the
wearer, for preventing the pelvis of the wearer
from rotating and slipping out of position; said
thigh strap and lap belt means being fixedly at-
tached to said continuous strap means at each of
said side front torso locations when the harness is in
use; and

means for anchoring opposite sides of the thigh strap

‘and lap belt means to an ejection seat, said means
for anchoring engaging the thigh strap and lap belt |
means at said side front torso locations.

2. A harness as described in claim 1, in which the
chest strap means completely encircles the chest.

3. A harness as described in claim 2, which further
includes a fitting at each of two opposite side front
locations on the continuous strap means; and in which
the chest strap means includes a back portion extending
around the back of the wearer and attached directly to
each of said fittings, and a separate front portion extend-
ing around the front of the wearer and attached directly
to each of said fittings. |

4. A harness as described in claim 3, in which the
back portion of the chest strap means includes means for
adjusting the chest strap means to the size of the wearer.

9. A harness as described 1n claim 3, in which the
front portion of the chesi strap means includes a latch
fitting for releasably latching the chest strap means
around the chest of the wearer.

6. A harness as described in claim 35, in which the
back portion of the chest strap means includes means for
adjusting the chest strap means to the size of the wearer.

7. A harness as described in claim 2, which further
includes a fitting at each of said side front torso loca-
tions on the continuous strap means, said fitting attach-
ing a front portion of the continuous strap means to a
back portion of the continuous strap means; and in
which the thigh strap and lap belt means extends
through each of said fittings, said means for anchoring
engages said fittings, and each said fitting has means for
fixedly engaging the thigh strap and lap belt means.

8. A harness as described in claim 1, which further
includes a fitting at each of said side front torso loca-
tions on the continuous strap means, said fitting attach-
ing a front portion of the continuous srap means to a
back portion of the continuous strap means; and in
which the thigh strap and lap belt means extends
through each of said fittings, said means for anchoring
engages said fittings, and each said fitting has means for .
fixedly engaging the thigh sirap and lap belt means.

9. A harness as described in claim 8, which further
comprises adjusting means at a center lower forso loca-
tion for adjusting the thigh strap and lap belt means to
the size of the wearer; and in which the thigh strap and
lap belt means extend continuously through each said
fitting, and each said fitting includes tightening means
for adjusting the thigh strap and lap belt means to the
size of the wearer.
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10. A harness as described in claim 9, in which the
tightening means includes a shaft around which the
thigh strap and lap belt means extends, and cam lock
means for releasably locking the thigh strap and lap belt
means against movement in response to a pulling force

on the thigh strap and lap belt means in either direction -

relative to the shaft.
11. An ejection seat restrmnt/parachute harness,

comprising:

continuous strap means for providing a continuous.

load path beginning on one side of the waist of a

10

wearer and running diagonally up and across the -

back, down the front, across and under the but-
tocks, up the front, and diagonally down and

- across the back to the opposite side of the waist;

chest strap means for preventing the wearer’s shoul-
ders from slipping out of the harness, said chest
strap means completely encircling the chest;

thigh strap and lap belt means, extending across a
front portion of each thigh and the front of the
lower torso below the chest of a wearer, for pre-

15

10
chest strap means for preventing the wearer’s shoul-
ders from slipping out of the harness, said chest
strap means completely encircling the chest;
thigh strap and lap belt means for preventing the
pelvis of the wearer from rotating and slipping out
of position; and -
a fitting at each of two opposite side front locations
- on the continuous strap means; said chest strap
means including a back portion extending around
the back of the wearer and attached to each of said
fittings, and a front portion formed by an end por-
tion of each of two haul back straps; and said haul
back straps extending down opposite side front
portions of the continuous strap means to said fit-
tings, slidingly through said fittings, across the
chest, and to connector means for connecting the
haul back straps to an ejegtion seat.
- 14. A harness as described in claim 13 in which the
back portion of the chest strap includes means for ad-

20 justing the chest strap means to the size of the wearer.

venting the pelvis of the wearer from rotating and

slipping out of position; and

attaching means for attaching the chest strap means
to the continuous strap means at each of two oppo-
site side front locations and at a back location
where the continuous strap means crosses itself to
form an X-shaped configuration.

~ 12. An ejection seat restraint/parachute harness,
comprising: |

continuous strap means for providing a continuous
load path beginning on one side of the waist of a
wearer and running diagonally up and across the
back, down the front, across and under the but-
tocks, up the front, and diagonally down and
across the back to the opposite side of the waist;

chest strap means for preventing the wearer’s shoul-

ders from slipping out of the harness, said chest

strap means completely encircling the chest;
thigh strap and lap belt means for preventing the

pelvis of the wearer from rotating and slipping out

~ of position; and
attaching means for attaching the chest strap means
to the continuous strap means at each of two oppo-
~site side front locations and at a back location

25
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where the continuous strap means crosses itself to

form an X-shaped configuration;

in which the attaching means includes a fitting at each
of said side front locations; and the chest strap
means includes a back portion extending around
the back of the wearer and attached to each of said

>0

fittings, and a front portion formed by an end por-

tion of each of two haul back straps; said haul back
straps extending down opposite side front portions
of the continuous strap means to said fittings, slid-
ingly through said fittings, across the chest, and to

connector means for connecting the haul back

straps to an ejection seat.
13. An ejection seat restraint/parachute harness,

comprising:
continuous strap means for prowdmg a continuous

load path beginning on one side of the waist of a-

wearer and running diagonally up and across the
back, down the front, across and under the but-
tocks, up the front, and diagonally down and
across the back to the opposite side of the waist;

33
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15. An ejection seat restraint/parachute harness,
comprising:

continuous strap means for providing a continuous
load path beginning on one side of the waist of a
wearer and running diagonally up and across the
back, down the front, across and under the but-
tocks, up the front, and diagonally down and
across the back to the opposite side of the waist:

chest strap means for preventing the wearer’s shoul-
“ders from slipping out of the harness, said chest

- strap means completely encircling the chest;

- thigh strap and lap belt means, extending across a
front portion of each thigh and the front of the
lower torso below the chest of a wearer, for pre-
venting the pelvis of the wearer from rotatmg and

slipping out of position; and
a fitting at each of two opposite side front locations

on the continuous strap means;

in which the chest strap means includes a back por-
tion extending around the back of the wearer and
attached to each of said fittings, and a front portion
extending around the front of the wearer and at-
tached to each of said fittings; and |

in which the back portion of the chest strap means is
attached to the continuous strap means at a loca-
tion where the continuous strap means crosses itself
to form an X-shaped configuration.

16. A harness as described in claim 15, in which the
chest strap means includes means for adjusting it to the
size of the wearer.

I7. An ejection seat restraint/parachute harness,
comprising:

continuous strap means for providing a continuous

load path beginning on one side of the waist of a
wearer and running diagonally up and across the
back, down the front, across and under the but-
tocks, up the front, and diagonally down and
across the back to the opposite side of the waist;
chest strap means for preventing the wearer’s shoul-
ders from slipping out of the harness, said chest
strap means completely encircling the chest;
thigh strap and lap belt means for preventing the
- pelvis of the wearer from rotating and slipping out
of position; and
a fitting at each of two opposite side front locations
on the continuous strap means; said chest strap
means including a back portion extending around
the back of the wearer and attached to each of said
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fittings, and a front portion extending around the
front of the wearer and attached to each of said
fittings; and each said fitting including portions for
slidingly engaging a haul back strap that extends
down a side front portion of the continuous strap
means to the fitting, through the fitting, and later-

ally outwardly to connector means for connecting

the haul back strap to an gjection seat.

18. A harness as described in claim 17, in which the
back portion of the chesti strap includes means for ad-
jusiing the chest strap means to the size of the wearer.

19. A harness as described in claim 17, in which the
front portion of the chest strap means includes a latch
fitting for releasably latching the chest strap means
around the chest of the wearer.

20. A harness as described in claim 19, in which the
chest strap means includes means for adjusting it to the
size of the wearer.

21. An ejection seat restraint/parachute harness,
comprising:

front strap means;

back strap means;

thigh strap and lap belt means having a thigh portion

extending across a front portion of each thigh diag-
onally upwardly and laterally outwardly from an
inner thigh area to a side front torso location on the
front strap means, and a lap portion extending be-
tween said side {ront torso locations directly later-

10

13

20

25

ally across the front of the lower torso below the

chest, for preventing the pelvis of the wearer from
rotating and slipping out of posttion; each of said
thigh portion and said lap portion being fixedly
attached to each of said side front torso locations
when the harness is in use; and

means for anchoring opposite sides of the thigh strap

and lap belt means t0 an ejection seat; said means
for anchoring engaging the thigh strap and lap belt
means at said side front torso locations.

22. A harness as described in claim 21, which further
comprises a fitting at ech of said side front torso loca-
tions, and adjusting means at a center location on said
lap portion for adjusting the thigh strap and lap belt
means {0 the size of the wearer; and in which said lap
portion is an integral continuation of said thigh portion,
the thigh strap and lap beli means extends through each
of said fittings, and each said fitting includes tightenting
means for adjusting the thigh strap and lap belt means to
the size of the wearer.

23. A harness as described in claim 22, in which the
tightening means includes a shaft around which the
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thigh strap and lap belt_ means extends, and cam lock
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means for releasably locking the thigh strap and lap belt
means against movement in response to a pulling force
on the thigh strap and lap belt means in either direction
relative to the shaft.

24. A harness as described in claim 21, in which the
front strap means has an H-shaped configuration, and
the back strap means has an X-shaped configuration;
and which further comprises a chest strap completely
encircling the chest of a wearer.

25. An ejectlon seat restraint/parachute harness,
comprising:

continuous strap means for providing a continuous

load path beginning on one side of the waist of a
wearer and running diagonally up and across the
back, down the front, across and under the but- -
tocks, up the front, and diagomally down and
across the back to the opposite side of the waist;

‘chest strap means completely encircling the chest for

preventing the wearer’s shoulders from shppmg
out of the harness;

thigh strap and lap belt means for preventing the

pelvis of the wearer from rotating and sllppmg out
of position; and

a fitting at each of two opposite side front locations

on the continuous strap means; said chest strap
means being attached to each of said fittings; and
each said fitting including portions for slidingly
engaging a haul back strap that extend down a side
front portion of the continuous strap means to the
fitting, through the fitting, and laterally to connec-
tor means for connecting the haul back strap to an
ejection seat.

26. An ejection seat restraint/parachute harness,
comprising;:

front strap means having opposite side front portions

that extend down the front of a wearer;

chest strap means for preventing the wearer’s shoul-

ders from slipping out of the harness;

thigh strap and lap belt means for preventing the

pelvis of the wearer from rotating and slipping out
of position; and

-a fitting at ech of two opposite side front locations on
said side front portions; said chest strap means
being attached to each of said fittings; and each said
fitting including portions for slidingly engaging a
haul back strap that extends down the correspond-
ing side front portion to the fitting, through the
fitting, and laterally to connector means for con-

necting the haul back strap to an ejection seat.
X 0k ok Kk X .
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CERTIFICATE OF CORRECTION

PATENT NO. : 4,720,064
DATED ! January 19, 1988
INVENTOR(S) : Gerald F. Herndon

It is certified that error appears in the above-identified patent and that said Letters Patent
are hereby corrected as shown below:

Column 1, line 66, "Sept. 11,, 1973" should be
-=- Sept. 11, 1973 --.

Column 5, line 22, "measn" should be -- means --.
Column 5, line 44, "ond" should be =-- end --.

Column 7, lines 29 and 30, “"strap 29" should be
-=- strap 20 --.

claim 22, column 11, line 40, "ech" should be
-=- each --.

Claim 22, column 11, line 46, "tightenting”

should be -- tightening --.
Claim 25, c¢olumn 12, line 28, "extend" should

be =-~-- extends --.
Claim 26, column 12, 8th line from the end, "ech”

should be -- each =--.
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Twelfth Day of July, 1988
Attest:

DONALD I. QUIGG

Attesting Olfficer Commissioner of Parents and Trademarks
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